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CHAPTER 3 
 
METHODOLOGY 
 
3.1 SELECTION OF MATERIAL 
 
 The bentonite clay that is SPV 200 from United States (US) will be considered in this 
study. The SPV 200 is the commercialized bentonite clay and it is the selectively-mined and 
processed high quality sodium bentonite. 
 
3.2 SPECIMEN PREPARATION 
 
  The dry specimen were used for the determination of physical properties of soil and 
the wetting process in vapor equilibrium technique. The slurried clay specimen were used 
for shrinkage limit test and the drying process in osmotic technique. Whereas, the compacted 
slurried specimen were used for the drying process in vapor equilibrium technique.  
 
 3.2.1 Dry Specimen 
 
 SPV 200 were oven-dried at 105°C for at least 24 hours. The sample is then left in 
the oven until prior to testing to avoid water being absorbed in the soil. 
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3.2.2 Saturated Slurried Specimen 
 
 The slurried specimen were prepared by mixing oven dried SPV 200 powder with 
calculated amount of distilled water that is about 1.2 times the liquid limit of the SPV 200. 
Water equilibration were allowed to take place in the specimens by sealing the mixture in 
sealed plastic bag and kept in air tight containers for about seven days before testing. 
 
3.3 DETERMINATION OF SOIL PROPERTIES 
 
3.3.1 Standard Physical Soil Properties 
 
 The standard physical soil properties include the specific gravity, initial water content, 
particle size distribution, and Atterberg limit which consist of liquid limit, plastic limit and 
shrinkage limit. BS 1337: Part 2: 1990: 8.3 was used for the particle density test to find the 
specific gravity of the SPV 200. In this test, small pyknometer method was used.  BS 1337: 
Part 2: 1990: 3.2 was used for the moisture content test to find the initial water content of 
SPV 200 by using the oven –drying method. The test for determining the liquid limit and 
plastic limit were referred from BS 1377: Part 2: 1990: 4.3 and BS 1377: Part 2: 1990: 5.3. 
The test for determining the shrinkage limit followed the standard in BS 1377: Part 2: 1990: 
6.5 and after that proceeded with ASTM (2010) Test Designation D-4943 to find the final 
volume, Vf of the clay specimen. In this method, the concept of Archimedes Principle was 
applied, where the weight of the water displacement can be used to determine the final 
volume of the clay specimen. 
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3.3.2 Loss on Ignition 
 
 Loss on ignition (LOI) test was referred from BS1377: Part 3:1990:4.3. Loss on 
ignition means the combustion residue’s mass loss when it is heated at high temperature. 
Clay specimens are placed in weighed crucibles and weighed.  Weight loss is measured after 
heating at 100ºC overnight to remove water and at 440ºC for three hours to remove organic 
matter.  After each heating step, the crucibles is allowed to cool completely in the furnace 
before weighing, and then placed in a desiccator if crucibles cannot be weighed immediately. 
Samples must be cool so that convection currents do not affect the balance, and kept in the 
oven, furnace, or desiccator so that they do not absorb atmospheric water. The LOI of the 
clay specimens as a percentage were calculated using the Equation 3.2 below,   
 Loss on ignition = [(m3-m4) / (m3-mc)] x 100%   (Eq. 3.1) 
m3 is mass of crucible and oven-dry clay specimen (g) 
m4 is mass of the crucible and clay specimen after ignition (g) 
mc is mass of the prepared crucible (g) 
 
3.4 TECHNIQUE FOR MEASURING SUCTION 
 
3.4.1 Chilled-Mirror Dew-Point Potentiameter  
 
The device used is WP4C Dew Point Potentiameter. 
1) The instrument is allowed to warm up for 30 minutes to let the chamber’s 
temperature stabilize after turning it on. The calibration of the instrument is checked 
before proceeding with reading. 
2) Filled the sample cup not more than half full. Overfilled cups may contaminate the 
sensors in the chamber. 
